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Executive Summary

Clinical decision support (CDS) provides clinicians, staff, pa-
tients, or other individuals with knowledge and person-spe-
cific information, intelligently filtered or presented at appro-
priate times, to enhance health and health care® It
encompasses a variety of tools and interventions such as
computerized alerts and reminders, clinical guidelines, order
sets, patient data reports and dashboards, documentation
templates, diagnostic support, and clinical workflow tools.
CDS has been effective in improving outcomes at some health
care institutions and practice sites by making needed medical
knowledge readily available to knowledge users. Yet at many
other sites, CDS has been problematic, stalled in the planning
stages, or never even attempted. As a result, relevant medical
knowledge that should be brought to bear is not always
available or used for many health care decisions in this coun-
try. This is an important contributor to the well-documented
problems and sub-optimal performance of our health care
system. Further, growing consumerism throughout U.S. soci-
ety, along with efforts to shift the costs of care to patients and
expand patient participation in health care decisions, are driv-
ing increasing patient and consumer demand for access to
reliable medical information. Achieving desirable levels of
patient safety, care quality, patient centeredness, and cost-
effectiveness requires that the health system optimize its per-
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formance through consistent, systematic, and comprehensive
application of available health-related knowledge—that is,
through appropriate use of CDS.

This Roadmap recommends a series of activities to improve
CDS capabilities and increase use of CDS throughout the
United States health sector. The immediate goal of these
activities is:
to ensure that optimal, usable and effective clinical decision
support is widely available to providers, patients, and indi-
viduals where and when they need it to make health care
decisions.

The ultimate goal of these activities is to improve the quality of
health care services and to improve health in the United States.

Background

In the summer of 2005, the Office of the National Coordinator
for Health Information Technology (ONC) approached the
American Medical Informatics Association (AMIA) with a
request for a tactical plan to guide federal and private sector
activities to advance Clinical Decision Support (CDS). AMIA
established the CDS Roadmap Development Steering Commit-
tee to lead this effort.*

The committee developed a framework to organize discussion
on the myriad tasks and issues related to CDS. This framework
was considered and reviewed in detail during and following
an October 2005 workshop in Washington, DC." As a result of
these discussions, this framework evolved into the three pillars
and six strategic objectives for CDS that appear in the Execu-
tive Summary shown previously.

Workshop discussions and reviews of draft versions of the
Roadmap clarified the vision of next-generation CDS capabil-
ities, and provided numerous suggestions for short-term and
longer-term activities that will advance CDS. Early discussions
of the American Health Information Community (AHIC)
workgroups on biosurveillance, consumer empowerment,
chronic care, and electronic health records (EHRs) all included
reference to CDS functions for their specific breakthrough
projects. These discussions also informed the Roadmap devel-
opment. (See online Appendix 2 for an overview of the AHIC
workgroups and CDS related functions.) In addition, an earlier
version of the Roadmap was presented to the American
College of Medical Informatics; discussion by this group also
validated many of the recommendations in the Roadmap
when they were in formative stages.

The Roadmap Development Steering Committee identified a
comprehensive set of tasks that would lead to the objective of
enhancing health and health care quality through widespread
use of robust CDS by consumers, patients, and health care
professionals (online Appendix 2, Section V). The Steering

*ONC'’s sponsorship, and the initiation of the current project, arose
in part from another consensus white paper project, also sponsored
by ONC and the Agency for Healthcare Research and Quality
(AHRQ) and executed jointly by AMIA and the Healthcare Infor-
mation and Management Systems Society (HIMSS). This initial
white paper identified necessary enablers for realizing the potential
of CDS in electronic prescribing (Teich et al., 2005).

tA summary of this workshop is available at http://www.amia
.org/inside/initiatives/cds/. A graphic illustrator captured the
content of the workshop presentations and discussions in a visual
format. These images are also available at http://www.amia.org/
inside/initiatives/cds/.

Committee used this comprehensive plan in developing a
Critical Path for CDS tasks aimed at achieving near term results
with a specific focus on increasing effective use of currently
available CDS interventions and demonstrating value of and
potential for scalable next generation CDS capabilities (online
Appendix 2, Section VI).

Given the complexity and scope of the issues associated with
improving CDS in the United States, this Roadmap does not
explicitly address improving CDS beyond the U.S. Other
nations are also working on improving CDS as part of their
national health information technology strategies (e.g., Aus-
tralia, Canada, the United Kingdom). Thus, an underlying
assumption of this Roadmap is that CDS efforts in the U.S.
will inform and will be informed by work underway in
other countries. The Roadmap Executive Steering Group
(RESG) will serve as a conduit for this cross-fertilization.

The remainder of this document provides material to support
the Comprehensive Work Plan and Critical Path. Online Ap-
pendix 2, Section II presents a discussion of the CDS destina-
tion expressed in terms of a future scenario, an overview of the
information flow that is envisioned as supporting next gener-
ation CDS capabilities, and a framework for organizing the
myriad issues and tasks that relate to CDS development.
Online Appendix 2, Section III presents the case for greater
attention to and investment in CDS and online Appendix 2,
Section IV describes the current state of CDS. Several appen-
dices within online Appendix 2 supplement this Roadmap
with important background information including definitions
of key terms used in this report, examples of CDS interven-
tions, a description of the AHIC workgroups and potential
CDS implications of each, a preliminary list of CDS-related
standards, pointers to federal health information technology
(HIT) programs, and a glossary of acronyms used in this report.

Key Pillars and Objectives

The Roadmap identifies three pillars for fully realizing the
promise of CDS (see Figure 1):

® Best Knowledge Available When Needed: the best avail-
able clinical knowledge is well organized, accessible to
all, and written, stored and transmitted in a format that
makes it easy to build and deploy CDS interventions that
deliver the knowledge into the decision making process

® High Adoption and Effective Use: CDS tools are widely
implemented, extensively used, and produce significant
clinical value while making financial and operational
sense to their end-users and purchasers

® Continuous Improvement of Knowledge and CDS Meth-
ods: both CDS interventions and clinical knowledge un-
dergo continuous improvement based on feedback, experi-
ence, and data that are easy to aggregate, assess, and apply.

These pillars provide the framework for organizing the
many issues and tasks related to getting full benefit from
CDS. Each pillar comprises two strategic objectives that
correspond to the key components of next-generation CDS
capabilities. As a set, these strategic objectives identify the
mechanisms by which this Roadmap will help realize posi-
tive changes in the health system.

Pillar 1: Best Knowledge Available When Needed

Strategic Objective A: Represent clinical knowledge and
CDS interventions in standardized formats (both hu-
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man and machine-interpretable), so that a variety of
knowledge developers can produce this information in a
way that knowledge users can readily understand, as-
sess, and apply it.

Strategic Objective B: Collect, organize, and distribute clin-
ical knowledge and CDS interventions in one or more
services from which users can readily find the specific
material they need and incorporate it into their own
information systems and processes.

Pillar 2: High Adoption and Effective Use

Strategic Objective C: Address policy/legal/financial barriers
and create additional support and enablers for wide-
spread CDS adoption and deployment.

Strategic Objective D: Improve clinical adoption and usage of
CDS interventions by helping clinical knowledge and infor-
mation system producers and implementers design CDS
systems that are easy to deploy and use, and by identifying
and disseminating best practices for CDS deployment.

Pillar 3: Continuous Improvement of Knowledge
and CDS Methods

Strategic Objective E: Assess and refine the national experi-
ence with CDS by systematically capturing, organizing,
and examining existing deployments. Share lessons
learned and use them to continually enhance implemen-
tation best practices.

Strategic Objective F: Advance care-guiding knowledge by fully
leveraging the data available in interoperable EHRs to en-
hance clinical knowledge and improve health management.

Comprehensive Work Plan and Critical Path Tasks

There are two levels of activity presented in the Roadmap—a
comprehensive work plan and a critical path for CDS activities.

The three pillars for realizing the promise of CDS.

The Comprehensive CDS Work Plan outlines the full set of
tasks needed to create a robust infrastructure for developing
and delivering CDS interventions and an environment that
encourages widespread successful use and continual refine-
ment of these interventions (Section V). The Critical Path tasks
represent a subset of the comprehensive work plan that can be
most readily implemented and produce valuable results in the
near term, and that will provide the necessary foundation for
subsequent collaborations and investments needed to further
build out national CDS capabilities (online Appendix 2, Section
VI). This incremental approach to addressing the comprehen-
sive work plan is considered most practical, because no public
or private entity currently has the mission, resources, and
strategic plan necessary to assume responsibility for the com-
prehensive work plan.

Key foundational elements that do not currently exist but that
will be provided by the critical path tasks include: an ongoing
forum for dialogue among the many CDS stakeholders, and
input from those stakeholders into national initiatives for
which CDS plays a critical role; consensus on the most impor-
tant targets to address with CDS; and demonstration projects
for successful deployment of CDS to address those targets in a
manner that can be scaled nationwide.

The Critical Path Tasks include:

1. Create a focal point for CDS in the form of a Roadmap
Execution Steering Group (RESG) that will stimulate,
coordinate, and guide CDS efforts outlined in this Critical
Path and Roadmap. The RESG mission and structure
should address the need for developing and maintaining
an ongoing forum for dialogue, consensus, and action by
CDS stakeholders.

. Conduct discussions with specific organizations and ini-
tiatives with a role in promoting health care quality (e.g.,
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American Health Information Community (AHIC), Cer-
tification Commission for Healthcare Information Tech-
nology (CCHIT), Joint Commission on Accreditation of
Healthcare Organizations (JCAHO), National Quality Fo-
rum (NQF), high profile pay for performance programs)
on how CDS can advance their objectives and how such
support can, in turn, facilitate execution of the tasks
outlined in the Roadmap.

. Promote dissemination and application of best CDS im-

plementation practices through development and promo-
tion of CDS implementation guides and lessons learned
from successful sites as a means of increasing use of
currently available CDS interventions.

. Develop specifications and find funding for a set of

coordinated, collaborative projects aimed at demonstrat-
ing the feasibility, scalability, and value of a robust
approach to CDS using a focused, top priority target. For
example, pilot initiatives could include using specific,
standardized CDS interventions and integration strate-
gies, and best practice implementation approaches, to
increase medication safety or effective management of
high-impact clinical conditions such as diabetes or con-
gestive heart failure (Appendix 1).

. Implement at least one of these scalable, outcome-enhanc-

ing CDS demonstration projects.

. Analyze and generalize lessons learned from demonstra-

tion projects.

. Address initial legal, regulatory, and financial issues that

impact broader dissemination of CDS.

. Identify next steps for broader CDS development and

implementation as an outgrowth of the activities above.

online Appendix 2, Sections I through IV of the Roadmap

provide the context for the Comprehensive Work Plan and
Critical Path. They present a description of the process used

to

develop this document, a vision for next generation CDS

capabilities, the case for greater attention to and investment

in

CDS, and an analysis of the current state of CDS.
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Appendix 1. Straw Man Proposal for Demonstration
of Scalahle, Outcome-enhancing CDS

As work proceeds on the strategies and innovations outlined
in this paper, pilot demonstration projects can serve to test
and illustrate their impact. The goal of this initiative is to
demonstrate the feasibility of implementing CDS outside of
benchmark organizations, in a systematic manner that can
drive predictable improvements in health outcomes and be
readily deployed in a variety of health care settings.

The target scenario for the project applies CDS to improve
safe and effective medication use and/or enhance manage-
ment and outcomes for high-impact chronic diseases such as
congestive heart failure or diabetes.

Specific deliverables from the pilot initiatives will include
the following prototypes, models, and activities:

1. standard, highly practical formats for representing rele-
vant medical knowledge, developed with CDS applica-
tion in mind;

2. standard formats for general types of CDS interventions
to convey this knowledge that can be readily incorpo-
rated into a variety of clinical information systems;

3. a knowledge service that collects, organizes, and makes
available validated knowledge and specific interventions
related to the target conditions in standard format;

4. proof of concept implementation of the above standards
and services in multiple health care settings and in a
variety of clinical information systems;

5. an organized collection of best practices for deploying
CDS interventions reliably and successfully to improve
outcomes in the targeted areas;

6. measurement and assessment of the usage of the above
interventions, and an evaluation of their impact on pa-
tient care processes and outcomes, specifically on safety,
efficiency, cost, and quality of care;

7. documentation of issues critical to successfully general-
izing the lessons learned from these pilot initiatives to
broader deployment of CDS (e.g., to support other con-
ditions, other goals, other situations) and recommenda-
tions for successful scaling of benefits.

These pilot efforts will bring together representatives from a
variety of stakeholder organizations, including provider orga-
nizations, informatics laboratories, commercial clinical infor-
mations system and clinical decision support suppliers, gov-
ernment agencies and national organizations focused on health
care quality, and standards organizations.

An initial core group of key stakeholders, subsequently ex-
panded to a broader more fully representative group as project
resources allow, will begin to refine the specifications of these
demonstration initiatives and identify potential test sites.
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